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The Africa Research In Sustainable Intensification for the Next Generation (Africa RISING) 
program comprises three research-for-development projects supported by the United States 
Agency for International Development as part of the U.S. government’s Feed the Future 
initiative.  
 
Through action research and development partnerships, Africa RISING will create opportunities 
for smallholder farm households to move out of hunger and poverty through sustainably 
intensified farming systems that improve food, nutrition, and income security, particularly for 
women and children, and conserve or enhance the natural resource base. 
 
The three regional projects are led by the International Institute of Tropical Agriculture (in West 
Africa and East and Southern Africa) and the International Livestock Research Institute (in the 
Ethiopian Highlands). The International Food Policy Research Institute leads the program’s 
monitoring, evaluation and impact assessment. http://africa-rising.net/ 
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Summary 
This report is the first on activities undertaken in the Africa RISING—Eastern and Southern Africa 
(ESA) Project Phase II. Reporting in Phase I was arranged according to research outputs (ROs) 
and thematic drivers of integration within those ROs. In order to encourage increased 
disciplinary research integration, the ESA Phase II Project proposal was developed to relate 
more to intended outcomes as this would result in integrated research designs that would 
better address sustainable intensification. This report is therefore presented to reflect the 
achievements of the first six months that relate to the five project outcomes (reworded during 
the inception workshop to reflect better the intentions of Phase II) being: 
1. Productivity, diversity, and income of crop-livestock systems in selected agroecologies 
enhanced under climate variability. 
2. Natural resource integrity and resilience to climate change enhanced for the target 
communities and agroecologies. 
3. Food and feed safety, nutritional quality, and income security of target smallholder 
families improved equitably (within households). 
4. Functionality of input and output markets and other institutions to deliver demand-
driven sustainable intensification research products improved. 
5. Partnerships for the scaling of sustainable intensification research products and 
innovations operationalized. 
 
This reporting period covers the cropping season in ESA.  Most of the activities are, therefore, 
those that cover the planning and installation of field trials that are building upon and 
consolidating progress achieved during Phase I, as well as expanding to new sites and 
introducing and testing of new innovations. The implemented activities reflect multidisciplinary 
planning. 
 
New sites were identified in Babati for research on the benefits of increasing crop cycles through 
integration of maize and vegetables, as well as the use of screen houses for efficient micro 
irrigation of high value vegetables. Potential customers are attracted by the minimal use of 
agrochemicals for pest control. In Malawi, the project has expanded to new districts of 
Machinga and Mangochi, with special attention to extension planning areas (EPAs) that present 
a climate stress gradient. Application of the doubled-up legume technologies to these EPAs 
required integration of responsive water management strategies to reinforce household 
resilience to the climate stresses, and also production of legume seeds to meet the demand 
caused by the technology uptake. The Kongwa/Kiteto site has been the center for introducing 
and testing drought-tolerant crop varieties. During this period, a set of 50 intermediate maturity 
and another set of 50 early maturity, drought tolerant, high-yielding maize varieties have been 
introduced in some villages to evaluate their performance. This is in addition to the advanced 
trials that are validating new varieties of groundnuts, pigeon peas, sorghum, pearl millet, and 
quality protein maize (QPM) varieties which were identified by farmers for performance and 
quality during the previous seasons.  
 
At several sites in Tanzania, trials and demonstrations planted in December failed due to the 
extended drought in the region. These were replanted in February. In some cases biomass 
measurements and plant allometrics were taken, e.g., for the crop-forage integrated trials in 
Seloto village of Babati, before clearing and replanting the trials (crop was at flowering stage). 
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The main livestock-driven studies in Babati were the continuation of those designed to test the 
effects of napier grass-based feed rations on milk production, which were started in Phase I. A 
new study to calibrate the current yields of forage and crop residue per land unit in different 
agroecological zones was initiated, aimed at establishing yield gaps and therefore inform the 
planning for scaling of improved feed ration interventions. Data collection also continued on the 
experiments set up in 2015 to determine the performance of local chickens under different 
production systems on smallholder farms in Babati district. 
 
Progress made during this period on postharvest management is a continuation of experiments 
initiated during the 2016 harvest season. These were storage experiments to examine the effect 
of postharvest management and handling practices on storability, quality, and safety of maize 
grains. Seven experimental treatments comprising different improved postharvest technologies 
were deployed, each being replicated by 10 households. New technologies are combined with 
traditional practices in order to understand the factors that influence the quality and safety of 
maize grains under farmers’ reality, and the potential consequences on the eventual adoption of 
the new technologies. Planning and preparatory arrangements were made to conduct a survey 
to assess the adoption of PICS bags and the willingness to pay for improved postharvest 
technologies (shelling machines). 
 
Studies on nutrition that have been initiated during this period include (i) an assessment of 
determinants of vegetable intake in Babati district involving 257 households, the results of 
which are being analyzed, (ii) continuation on the determination of the link between 
postharvest technologies, food safety, nutrition, and health, where a new cohort of 60 positive 
deviance mothers (20 per village, respectively, identified from Laikala, Mlali, and Moleti) will be 
engaged in the anthropometry of their children under five years of age to act as key individuals 
for studies on food safety and nutrition technology. This is in addition to continuing with the 60 
mothers who participated in the same study last year. 
 
Some technologies that have positive biophysical attributes were subjected to participatory 
cost-benefit analyses. Fertilizer innovations deployed in Babati, including diammonium 
phosphate (DAP), Minjingu Mazao, Minjingu rock phosphate, farmyard manure, and a 
combination of farmyard manure and Minjingu Mazao (mixed option), were compared in terms 
of financial benefits. Key messages from initial results show that (i) most of the fertilizer options 
under this study are better than farmers’ practices in terms of net benefits, returns to labor, and 
benefit-cost ratio; and (ii) DAP, Minjingu Mazao, and Minjingu granular can be taken as good 
options for risk averse farmers whereas a combination of manure and Minjingu Mazao would be 
favored by highly risk averse ones. Similar analyses have been planned for other promising 
technologies. 
 
During the reporting period a broad qualitative gender consultancy was conducted in Malawi to 
determine the interaction of Africa RISING activities with gender relations in the target 
communities. The research consisted of 11 focus group discussions, an extensive review of 
relevant documents, and additional key informant interviews. A report is in preparation and will 
be published after final revision. 
 
Platform meetings were held in Babati at district level during November 2016 and at ward level 
(three wards) during February 2017. These are entry activities for identifying partners for 
scaling. The Babati meetings ratified the platform constitution, reviewed progress of research 
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activities over the last four years, endorsed changes of committee members to enhance 
competence and mitigate running costs, and drafted a 2016/17 work plan. Ward innovation 
platform committee members and five district level platform members were trained on group 
dynamics, leadership, and management. 
 
There is a strong drive to strengthen partnerships with local administration authorities at district 
level in all the project areas so as to leverage key support for the scaling activities. Strategic 
meetings and engagement of the concerned officials in filed activities is ongoing. Existing 
partnerships for scaling are being strengthened; these partners are identified in the list of 
project institutional partners. 
 
The Zambia component of taking technologies to scale succeeded in supporting the production 
of breeder, foundation and certified seed with the planting of new released varieties of 
groundnuts (5), pigeon pea (1), soybean (2), and cowpea (1) on a total land area of about 260 
ha; promotion of complementally agronomic practices at 96 demonstrations; and setting up of 
irrigation systems at Masumba and Msekera research stations to support off-season seed 
production.  
 
During the reporting period, progress was also made in scaling of orange fleshed sweet potato 
(OFSP). The International Potato Center (CIP) continued to monitor and strengthen capacities of 
the initial cohort of decentralized vine multipliers (DVMs). Additionally, they also recruited, 
trained and provided 8,400 vine cuttings to 21 new DVMs in Chipata, Katete and Lundazi 
districts. A total of 64 demonstration plots were planted with OFSP to demonstrate the 
improved and high-yielding OFSP varieties and their associated production technologies.  
 
For sustainable intensification of low input maize/legume systems, this has been considered as 
the best year of implementation so far and the yields are expected to be way above average. In 
all, 744 conservation agriculture trials were established, 51 trials on green manure cover crops, 
and 17 (eight of which are continuing) on livestock manures. 
 
Between October 2016 and March 2017, farmer sensitization on aflasafeTM and on-farm trial 
establishment was successfully implemented in Region I, II, and III agroecological zones (AEZs) of 
Zambia to determine product efficacy and value. With regards to product registration, two pre-
registration dossiers have been prepared, one for each aflasafe product. The dossiers will be 
resubmitted to the Zambia Environmental Management Agency (ZEMA) when the three project 
implementers, i.e., The Zambia Agriculture Research Institute (ZARI), the National Institute for 
Scientific and Industrial Research, Zambia (NISIR), and IITA sign the technology transfer 
agreement. 
 
These activities were implemented under two opposite climate situations; the drought and 
sporadic rainfall in Tanzania that necessitated replanting of fields (by both researchers and 
farmers), excessive rains in Malawi and Zambia which made weed management a challenge and 
caused yellowing of crops due to water logging. There is a potential risk of some matured crop 
rotting or germinating right in the field if the rains continue.  Science needs to constantly 
addressing the climate challenge issues. 
 
Graduate training has not changed from the last reporting status (6 PhD and 23 MSc students in 
various stages of progress). Short-term training, especially for farmers, has improved steadily. 
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Six published manuscripts are a promising beginning of several other publications expected to 
come out of Phase I activities. 
Africa RISING ESA project action sites 
Figure 1 shows the ESA-wide georeferenced sites where Africa RISING was implementing either 
research or technology dissemination activities during the reporting period. 
 
Figure 1: Present locations of research (green diamond) and scaling (red triangle) sites in ESA. 
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Implemented work and achievements per research 
outcome 
Outcome 1: Productivity, diversity, and income of crop-livestock 
systems in selected agroecologies enhanced under climate 
variability 
Deploying new crop varieties for diverse crop-livestock systems 
Three new varieties of groundnuts (ICGV-SMs 03519, 02724, and ICGV-SM 05650) identified by 
farmers in Phase I have been deployed in both districts as part of the third season R&D activities 
that are now focused on rolling technologies out (Table 1). Two quality protein maize (QPM) 
hybrids, CZH132019Q and CZH132003Q, released in Phase I are being multiplied for scaling out. 
Advanced variety evaluations of trials of sorghum, pearl millet, and QPM, now in their third 
season of testing, have been planted for new variety release. 
 
Table 1: Released legume and cereal varieties in use for demonstrations and experimentation 
during the 2016–2017 cropping season activities. 
Crop Varieties Target villages 
Pigeon pea ICEAP 00040 
ICEAP 00557 
ICEAP 00554 
Manyusi, Mlali, Chitego, Njoro, Kiperesa, 
Iringa Singida, Moleti 
Groundnuts ICGV-SM 02724 
ICGV-SM 03519 
Manyusi, Mlali, Chitego, Njoro, Manyusi, 
Kiperesa, Iringa, Singida, Moleti 
Sorghum Gambela 1107 
IESV 92028 DL 
IESV 23010 DL 
Planted in Moleti, Laikala and Igula  
Pearl millet SDMV 96053, IP 9989, KAT PM2, IP 
9976, IP 8774, SDMV 94005 
Laikala  
 
A set of 42 intermediate maturity, another set of 60 early maturity, drought tolerant, high-
yielding maize varieties are being evaluated in Kongwa and Kiteto to develop more locally 
adapted varieties. From each set, two high performing adapted hybrids will be recommended 
for fast-track release via participatory variety selection. 
Piloting informal seed systems (Quality Declared Seed) 
Three research trial sites were identified in Bermi, Matufa, and Shauri Moyo villages of Babati to 
establish seed production units for enhancing sustainable vegetable value chains. Nurseries for 
seed production were established for Ethiopian mustard and African nightshade. 
 
In Kongwa and Kiteto, 15 community seed banks have been formed (Table 2); six women 
groups, six men groups, and three youth groups as follows: two groups in Laikala (men and 
women), three groups in Mlali (youth, women, and men), three groups in Moleti (youth, men, 
and women) three groups in Chitego (youth, men, and women), two groups in Manyusi (men 
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and women), and two groups in Njoro (men and women). The main crop is pigeon pea in all 
villages while in Laikala, pearl millet, and in Moleti, sorghum is included. More details will be 
provided in the next report. Five satellite tree nurseries are being maintained in Laikala, 
Manyusi, Mlali Moleti, and Kongwa district headquarters to supply seed for studies and scaling 
out efforts (Plate 1). In Malawi, 300 farmers are producing seed for groundnut and soybean at 
0.1 ha each and targeting at least 1200 kg/ha productivity level (Plate 2). 
 
Table 2: Farmers trained on quality declared seed production and management under 
community seed banks in the 2016–2017 cropping season in Kongwa and Kiteto. 
Village Men women Total 
Moleti 112 101 213 
Laikala 67 28 95 
Mlali 101 133 234 
Njoro 196 126 322 
Chitego 213 123 336 
Total 
  
1200 
 
  
Plate 1: Tree seedling nursery at Laikala. 
Photo credit: Anthony Kimaro/ICRAF 
Plate 2: Muhammad Grant’s 0.1 ha groundnut 
seed production field in Nsanama EPA, Malawi. 
Productivity is estimated to be at least 1.5 t/ha 
(March 2017). Photo credit: Regis 
Chikowo/MSU. 
 
Integrated community breeding and management system for poultry  
In Kongwa and Kiteto, this activity builds on Phase I of Africa RISING where superior ecotypes of 
local chicken were identified. This activity is in the third year of experimentation. During this 
reporting period, superior parent material and offspring are being maintained by two host 
farmers in Mlali. Farmers have been mobilized into groups for community breeding activities in 
Mlali (Kongwa) and Mwanya (Kiteto) villages. The partnership has been expanded to include a 
poultry breeder (Dr Said Mbaga) from Sokoine University of Agriculture (SUA). In Babati, support 
for brooding and supply of indigenous chicks to small-scale farmers has been planned; it is also 
farmer-based and selected farmers will form “incubation points”. The process of purchasing 
incubators for these farmers has been initiated. 
Integrating fodders into cropping systems for livestock production 
Assessment of fodder and wood production in landscape-based agroforestry practices 
(shelterbelt, trees on contours, and farm boundaries and woodlot) continues in 2017 activities, 
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entering the third year of experimentation in Kongwa and Kiteto. This will be the first year of 
impact evaluation. Destructive sampling of wood and foliage is ongoing and obtained data will 
be used to develop biomass equations for prediction of wood and foliage yield. In Babati, 
forages have been introduced as part of the soil-crop-forage interactions, including 
determination of the environmental efficacy, and trials have been established in Sabilo, Seloto, 
and Tsamatsi villages. 
Capturing farm diversity with hypothesis-based typologies 
The following is an abstract of a paper1 in review by PLOS ONE ournal that is addressing 
hypothesis-based typology development with an illustration from the Africa RISING-SIMLEZA 
Zambia site. 
 
“Creating typologies is a way to summarize the large heterogeneity of smallholder farming 
systems into a few farm types. Various methods exist, commonly using statistical analysis, to 
create these typologies. The methodological decisions on data collection, variable selection, 
data-reduction and clustering techniques can bear a large impact on the typology results. We 
argue that the typology development should be guided by a hypothesis on the local agriculture 
features and the criteria and mechanisms of differentiation among farming systems. That 
hypothesis is based both on the typology objective and on prior expert knowledge and theories 
of the farm diversity in the study area. Here, we present a methodological framework that aims 
to integrate participatory and statistical methods for hypothesis-based typology construction. 
This is an iterative process whereby the results of the statistical analysis are compared with the 
reality of the target population as hypothesized by the local experts. We illustrate the effects of 
analysing the diversity from different angles, using different typology objectives and different 
hypotheses, on typology creation by an example from Zambia’s Eastern province. Five separate 
typologies were created with principal component analysis (PCA) and hierarchical clustering 
analysis (HCA), based on three different expert-informed hypotheses. The greatest overlap 
between typologies was observed for the larger, wealthier farm types but for the remainder of 
the farms there were no clear overlaps between typologies. This result highlights the 
importance of using a well-defined hypothesis and the relevance of the presented 
methodological framework which consolidates the hypothesis through local expert knowledge 
for the creation of typologies”. 
 
The following abstract is taken from an “accepted for publication” paper2 by the journal 
Information Processing in Agriculture, also on the construction of typologies that are flexible 
and adaptive, and allow for extension on the basis of newly gathered information. Farm data 
from the Tanzania action area of Africa RISING is used as one of the case studies to illustrate the 
approach.  
 
“The applicability of statistical typologies that capture farming systems diversity in innovation 
and development projects would increase if their adaptability would be enhanced, so that newly 
encountered farms can be classified and used to update the typology. In this paper we propose 
Naïve Bayesian (NB) classification as a method to allocate farms to types by using only a few 
variables, thus allowing the addition of new entries to a typology. We show for two example 
                                                          
1
 Capturing farm diversity with hypothesis-based typologies.  Alvarez, S., C. Timler., M. Michalscheck, J.A. 
Andersson, W. Paas, K. Descheemaeker, P. Ittonell, and J.C.J. Groot.  
2
 Creating adaptive farm typologies using naive Bayesian classification. Paas, W. and J.C.J. Groot. 
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datasets that the performance of NB classification is already acceptable when 50% of the 
original survey dataset to construct the typology is used for training the NB classifier. For our 
datasets, the performance of Naïve Bayesian classification was improved when membership 
probabilities for multiple types were used, requiring a sample size of 30% of the survey dataset. 
Based on the results in this paper, we argue that NB classification is a powerful and promising 
statistical approach to increase the adaptability of farm typologies”. 
Outcome 2: Natural resource integrity and resilience to climate 
change enhanced for the target communities and agroecologies 
Climate smart land management technologies 
Identifying the benefits of these technologies requires some long-term investment. Studies on 
the environmental and economic costs of soil erosion and conservation benefits are continuing 
on from Phase I in Tanzania and have been initiated in Malawi. Data collection on the effect of 
residual tied-ridging is in progress—both under run-off plot and under integrated landscape 
systems in Kongwa and Kiteto districts. Data are being collected on soil loss, run-off loss, and 
nutrient loss. This activity builds on Africa RISING Phase I studies that tested efficacy of in situ 
soil water harvesting technologies on crop performance. In Phase II, investigations aim to 
elucidate the long-term benefits of these technologies to the environment and crop 
productivity. 
 
Installation of soil moisture access tubes was successfully conducted in the established soil and 
water conservation (SWC) trials in Babati and periodic monitoring is ongoing. Together with 
climatic data collected from the automated weather stations (rainfall, temperature, and 
radiation), they constitute important inputs for detailed soil and crop growth simulation models 
as well as modelling SWC from farm-scale to landscape. Data collection and analysis are 
ongoing; model initiation and data entry have started. In Malawi, farmers were excited about 
the introduction of water management practices alongside good agronomic practices that 
increase soil fertility (Plate 3). Despite the 2016/2017 cropping season having above normal 
rainfall, farmers indicated that responsive water management was still vital as seasons such as 
the current one are now very rare. Here too, the research team installed three more automated 
weather stations (Plate 4) in three EPAs (Mtubwi, Nsanama, and Nyambi) in Machinga District to 
better understand the water-nutrient nexus across climate gradients. This is in addition to the 
four weather stations that were set up during Phase I in Dedza, Ntcheu, and at the Lilongwe 
University of Agriculture and Natural Resources, Malawi (LUANAR). With good weather data, we 
are better positioned to investigate robustness of technologies that can be deployed to mitigate 
the effects of frequent droughts and building of resilience. The data will be made available to 
the Malawi meteorological services as a public good. 
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Plate 3: Tied ridges for water storage to 
facilitate increased residence time and 
infiltration and less run-off/soil erosion in 
Golomoti (January 2017). Photo credit: Regis 
Chikowo/IITA. 
Plate 4: Malawi Africa RISING research team 
installing a weather station in Nsanama EPA, 
Machinga District. Photo credit: Regis 
Chikowo/IITA. 
 
Enhancing resilience adaptation through cereal/legume cropping systems 
The Malawi team identified extension planning areas in the new Mangochi and Machinga 
districts (Fig. 2) in which the team conducted participatory engagement of farming communities 
using Phase I-proven grain legume-based sustainable intensification technologies involving 
soybean, groundnut, and pigeon pea. The aim was to enable more optimal production of the 
intercropped and/or sequenced legume with the staple maize (Plate 5), with a net effect of 
increased resilience to climate shocks. Implementation of field activities started in December 
2016 and harvesting of some trials started in March 2017. 
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Figure 2: Research sites in the newly added districts of Machinga and Mangochi. 
 
 
Plate 5: A field day in Nyambi EPA in Machinga where stakeholders interacted with researchers 
on sustainable intensification and water conservation (February 2017). Photo credit: Regis 
Chikowo/MSU. 
 
The adaptation benefits of doubled-up legume systems involving trees, now in its third year, is 
being evaluated at researcher-managed sites (mother trials) in Manyusi and farmer-managed 
research sites (baby trials) in Mlali and Laikala in Kongwa and Kiteto. Data collection on the 
effects of Gyricidia intercropping started in the 2015–2016 cropping season as the trees 
matured, and is continuing. In Babati, three on-farm trials, one in each of three ecozones, 
addressing the pigeon pea integration within maize-based cropping system were planted. 
Sampling for characterization of N-fixation within the three trials was done. 
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Drought challenges still present themselves and require thought-through alternatives. In Babati, 
for example, despite the excellent establishment of the fields (Plate 6), the bean crop was 
completely wiped out by the unexpected drought. 
 
 
Plate 6: One of the trials intended for evaluation of options for increasing bean productivity (in 
Seloto) before the drought. Photo credit: Job Kihara/ CIAT. 
 
A related study involving vegetables in place of legume crops was initiated to assess potential 
and benefits of increasing cropping cycles within a season through integration with vegetables. 
On-farm trials were implemented in two farmer fields within the medium elevation high rainfall 
ecozone of Babati. Maize has been planted and short-duration vegetables will be planted after 
harvest to utilize the residual soil moisture. 
Opportunities for enhancing water resource management 
A study to determine the effectiveness of using micro irrigation techniques to produce 
vegetables in a screen house was initiated, dubbed “drip irrigation techniques and smart 
irrigation kit”. A total of 96 farmers (44% female) from Babati received information and shared 
their views on the sites to be selected for screen house demonstration trials in five villages; in 
addition, information was also delivered to 11 government staff, four district technical staff, and 
six village extension agents. Eight farmers’ plots/sites were selected in the villages of Galapo and 
Seloto based on farmer and site selection criteria. A group/farmer agreement contract on the 
screen house research trial was developed, followed by the construction of the screen houses 
(Plate 7). Three more screen houses were constructed in Bermi, Matufa, and Shaurimoyo 
villages for demonstration. Two crops (tomato and sweet pepper) were selected by farmers as 
starter crops. Healthy seedlings are being raised (Plate 8) for transplant in the screen houses. 
Contracts for the purchase of drip kits were initiated and comparisons are being done before 
procurement. 
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Plate 7: A completed screen house. Photo 
credit: Justus Ochieng/WorldVeg. 
Plate 8: Tomato seed sowing for research 
trials. Photo credit: Justus Ochieng/WorldVeg. 
Options for management of soil fertility through application of mineral fertilizers 
and animal manures 
In Babati, trials were conducted to demonstrate the best bet practice (the improved practice 
both with DAP and Minjingu Mazao as P sources) identified during Phase I studies against an 
unfertilized control under four improved maize varieties, and also to include economic analysis 
of the technologies through a participatory process with farmers. The extended drought 
resulted in the destruction of the initial experiments. This happened after plant height had been 
recorded. Figure 3 shows better crop performance with the application of DAP. This experiment 
was replanted as rains improved, just like the farmers did in their own fields. 
 
 
Figure 3: Plant height obtained in three contrasting treatments following extended drought in 
a subhumid ecozone of Babati during 2017. Error bars are standard deviation based on 
measurements of 60 plants. 
 
In Kongwa and Kiteto, 1200 farmers were engaged to host baby trials to test crop yield and 
economic benefits of fertilizer microdose on maize and sorghum under monoculture and 
intercrop with pigeon pea in Chitego, Laikala, Manyusi, Mlali, Moleti, and Njoro villages. 
Currently, field monitoring to verify the number of baby trials that were successfully established 
given the sporadic nature of rainfall this year (2016–2017) is being done. Six mother 
demonstrations on the same technologies were also established in the same villages. 
Demonstrating the use of crop residues and forages as animal feed 
The appropriate time for this activity is after the harvest season when crop residues form the 
bulk of the animal feed during the dry season. This reporting period was devoted to developing 
training materials to support forage and local chicken interventions. The training materials were 
13 
 
produced in English and are being translated to Kiswahili. Posters on improved forages and 
enhanced use of crop residues have been produced (see list of posters). 
 
Use of crop-livestock models for trade-off analysis 
Data are being collected to assess soil-crop-forage interactions for improved productivity and 
targeting the appropriate agroecological domains in Babati. The partnership focus was with the 
district agriculture, irrigation and cooperatives officers and village agricultural extension officers 
who identified the “target” farmer beneficiary areas. In Malawi, a postdoctoral fellow has been 
recruited to take lead in a similar activity. 
Labor-saving technologies 
In Kongwa and Kiteto, three sets of oxen-drawn tillage implements have been fabricated (Plate 
9) to be used for farmer training in May 2017. Preparation of training materials for extension 
officers is in progress in collaboration with agricultural engineers from the Ministry of 
Agriculture Livestock and Fisheries (MALF). 
 
 
Plate 9: Ox-drawn tillage implements (ripper on the left and ridgers) ready for use in the 
training of extension personnel Photo credit: Elirehema Swai/ ARI-Hombolo. 
 
Gender analysis of Africa RISING technologies 
During the reporting period, a broad qualitative gender consultancy was conducted in Malawi. 
The consultancy team gathered data on the interaction of Africa RISING activities with gender 
relations in the target communities. The research consisted of 11 focus group discussions, an 
extensive review of relevant documents, and additional key informant interviews. A second 
draft of the consultancy report was submitted to the consultancy supervisors in March 2017 
together with recordings and transcriptions of interviews. The report contains a revised 
literature review, data presentation, and analysis. It will undergo another round of revision and 
editing before it is made public. Also, a manuscript on the evaluation of maize-fertilizer 
interventions in Babati was drafted. 
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Outcome 3: Food and feed safety, nutritional quality, and 
income security of target smallholder families improved 
equitably (within households) 
Linking postharvest management technologies with food waste and safety of crop 
(grain and legume) varieties 
Seven experimental treatments comprising the different improved postharvest technologies 
(mechanical shelling, drying on collapsible drying case, etc.) replacing some of the manual 
operations of farmers used in combination with other traditional practices were established in 
Babati. Data collection is ongoing, building on progress started during the previous reporting 
period (Table 3). Data collection on general loss assessment (number of insect-damaged grains, 
weight loss, etc.) is ongoing. Preliminary trends are shown in Figure 4, and will be better 
interpreted at the end of the study. Planning for the piloting of new storage technologies to 
reduce pest infestation on grain legumes during storage was initiated with partners (ICRISAT, 
SUA, ARI-Hombolo) in Kongwa and Kiteto. In Malawi, graduate students are developing research 
projects to investigate the efficacy of different storage equipment. 
 
Table 3: Schedule of experimental postharvest set-up and sampling activities. 
Activity period Activity No. of samples collected for lab analysis 
before and during storage 
(polypropylene and PICS bags) 
 
5–12 July 2016 
Farm demarcation - 
Harvesting and shelling 20 
Storage 8 
19–24 August 2016 Harvesting, shelling, 
storage, and sampling 
148 
19–21 October 2016 Sampling 112 
19–21 December 2016 Sampling 112 
11–14 February 2017 Sampling 112 
28–30 March 2017 Sampling 112 
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Figure 4: Graphs showing trends of moisture change, insect population, and damaged grains 
during storage. 
 
Treatments are: 
 Treatment 1: Early harvesting, dehusking, shelling, and storage (early July 2016). 
 Treatment 2: Late harvesting, dehusking, shelling, and storage (mid-August 2016). 
 Treatment 3: Late harvesting, dehusking (mid-August 2016), drying of maize-on-cobs on 
tarpaulin for two weeks, shelling, and storage (end of August 2016).  
 Treatment 4: Early harvesting (early July), drying on the floor for six weeks, late 
dehusking, shelling, and storage (mid-August 2016). 
 Treatment 5: Early harvesting (early July), drying on CDC (drier cases) for six weeks, late 
dehusking, shelling, and storage (mid-August 2016). 
 Treatment 6: Early harvesting and dehusking (early July 2016), drying on the floor for six 
weeks, late shelling, and storage (mid-August 2016).  
 Treatment 7: Early harvesting and dehusking (early July 2016), drying on CDC (dryer 
cases) for six weeks, late shelling, and storage (mid-August 2016). 
Testing different maize varieties for their storability and industrial processing  
This study is being conducted on both varieties generated by the maize breeding team at the 
International Maize and Wheat Improvement Center (CIMMYT) and the “farmers’ maize 
varieties”. Thus, in order to understand consumer preferences on various maize varieties 
cultivated, a short survey was conducted with farmers in Babati and Kiteto districts in order to 
determine the cause/reasons for the cultivation of their local varieties despite the availability of 
high-yielding hybrids. Preliminary findings are that in Babati (Seloto and Long villages), the 
hybrids mostly cultivated are SeedCo 627, DK 8031, and Pioneer 2553. Other varieties are 
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Pannar and Meru Agro introduced and cultivated under trial conditions. The hybrids have the 
following characteristics: (i) large grain size, (ii) easily damaged by insects during storage, (iii) 
high kernel breakage during dehulling to make a local food called kande. The local maize 
varieties are Kunti and Mehh/Irroq. They have the following characteristics: (i) sweet (preferred 
for roasting), (ii) suitable for making flour for cooking ugali as it is used in small amounts to 
make enough meal for the family, an (iii) good for preparing kande. 
 
In Kiteto (Njoro village), farmers grow hybrids such as Kilima, Pannar, SeedCo, Meru Agro, and 
Stuka. However, farmers recycle the grains as seeds over several seasons as opposed to the 
recommendations of seed companies and the extension officers. Due to this practice, these 
varieties have become popular and farmers regard them as local varieties. The local maize 
variety cultivated is called Gunzi jekundu (red cob). This variety has big cob size and large grain 
(kernel) size. Kilima variety is also preferred for preparation of kande, for roasting because it is 
sweet and the kernel is hard, for cooking ugali due to its swelling power, and because it is 
resistant to damage by insects. 
Improving nutritional quality by increasing accessibility and use of nutrient -dense 
crops by farmers 
During Phase I, 200 mothers were trained on nutrition and food safety, e.g., in home gardening 
(Plate 10). From these, 60 positive deviance mothers from that cohort (20 each from Moleti, 
Mlali, and Laikala villages of Kongwa and Kiteto) are being engaged on the anthropometry of 
their children under five years of age to act as key individuals to scale out the food safety and 
nutrition technology. A new cohort of another 60 mothers is being recruited and will be linked 
with the AR-Phase I positive deviance mothers from the same villages for the second study. Thus 
a total of 120 mothers will be engaged along with their children and families. In Babati, a study 
on “Assessing Determinants of Vegetable Intake in Babati District, Tanzania” was conducted 
from 3 to 18 February 2017 and data entry is in progress. A total of 257 consuming households 
were sampled from eight villages and 60% of the respondents were women. In Malawi, a 
graduate student has drafted a proposal on profiles of food available during the postharvest 
period in selected communities. 
 
 
Plate 10: Farmer being trained to produce vegetables to augment legume and cereals as part 
of nutrition activities. Photo credit: Yacinta Muzanila/ARI-Selian. 
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Relating crop diversity and quality diets 
The International Food Policy Research Institute (IFPRI) has produced a draft paper on the link 
between production diversity and dietary diversity using Africa RISING data from Malawi. The 
paper examines the link between agricultural production diversity and dietary diversity. Given 
the non-random selection into the program and the possible simultaneity between production 
and consumption decisions, instrumental variables to examine the link are used. The average 
treatment effect on agricultural income and, considering the program’s focus on maize and 
pulses, on household total and disaggregated food expenditure was estimated. Program 
participants have a more diverse (into pulses) and valuable production, relative to 
nonparticipants. Their food expenditure is also higher, due entirely to more consumption of 
carbohydrate (starchy) foods versus the diversified pulses that are rich in crucial micronutrients 
and have better (and higher) quality protein than other grains. While an overall positive 
association between production diversity and dietary diversity is observed, the effect of 
production diversity on dietary diversity does not vary by participation status. These findings 
highlight that planting different and better quality (and high value) crops may not translate into 
better quality diets, at least in the immediate term. As such, production-oriented interventions 
may need to be accompanied by other efforts, such as nutritional education, to maximize their 
health benefits. 
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Outcome 4: Functionality of input and output markets and other 
institutions to deliver demand-driven sustainable intensification 
research products improved 
Benefit-cost analysis as an indicator of potential incomes from technologies 
under research 
Research teams are initiating economic evaluations (an identified valuation domain for SI) of 
technologies under investigation. Five fertilizer options deployed in Babati were evaluated with 
respect to financial returns and risk. Three economic indicators, i.e., gross margin (TZS/ha) (GM), 
benefit-cost-ratio (BCR), and returns to labor (TZS/person day) (RL) were computed. Variability 
of GM was calculated to show the risk associated with each option. The Stochastic Efficiency 
with Respect to a Function (SERF) algorithm was used to rank the production options3. 
 
Most of the applied soil fertility management options increased net financial returns when 
compared to the farmers’ practice. DAP fertilizer yielded the highest net returns followed by 
Minjingu Mazao, Minjingu rock phosphate, and the mixed option. However, differences among 
these options are statistically not significant, implying that farmers could use any of the options 
without offsetting much income (Table 4). Surprisingly, the net return associated with farmyard 
manure alone is lower than that of the control which is without fertilizer. The SERF results (Figs 
5 and 6) show that farmers’ practice and using farmyard manure alone are dominated by the 
others. Minjingu Mazao is the most risk efficient option relative to the farmers’ practice, but 
combining Minjingu Mazao with farmyard manure would be the most preferred for more risk-
averse farmers. More information is available at: https://africa-rising.net/2017/05/03/pushing-
back-against-fertilizer-use-myth-in-northern-tanzania/ 
 
Table 4: Mean financial benefits of fertilizer options. 
Practice Gross margin (TZS/ha) Returns to labor (TZS/pd) BCR 
Farmers’ practice  57272b 
(327078) 
3909b 
(3594) 
1.06b 
(0.63) 
Diammonium phosphate (DAP) 571387a 
(415875) 
8529a 
(3781) 
1.71a 
(0.55) 
Minjingu rock phosphate 564873a 
(371488) 
8470a 
(3377) 
1.67ab 
(0.46) 
Minjingu Mazao 573251a 
(358618) 
8546a 
(3260) 
1.66ab 
(0.43) 
Minjingu Mazao + farmyard 
manure (3 t/ha) 
451631a 
(289975) 
7440a 
(2636) 
1.50ab 
(0.34) 
Farmyard manure only (6 t/ha) -76919c 
(154341) 
2635c 
(1403) 
0.83c 
(0.24) 
Note: means with similar letters are not significantly different from each other at 5% alpha level; Pd= personday; 
Figures in parenthesis are standard deviations. 
                                                          
3 Hardaker, J.B., J.W. Richardson, G. Lien, and K.D. Schumann. 2004. Stochastic efficiency analysis with risk aversion 
bounds: a simplified approach. The Australian Journal of Agricultural and Resource Economics 48: 253–270. 
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Figure 5: Cumulative distributions of gross margins for fertilizer options. 
 
 
Figure 6: Risk premium of fertilizer options relative to farmers’ practice. 
 
Gross margin analysis was applied for pigeon pea producers in Babati District when comparing 
the use of improved technologies with farmers’ practice. The profit margin for producers when 
they used improved technologies was higher than farmers’ practice due to high yield obtained 
with the improved varieties. The profit margin per hectare was estimated to be TZS 1,322,000 
and TZS 182,900 using improved technologies and framers’ practices, respectively. 
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Willingness to pay for new postharvest technologies 
A survey was designed to generate information on farmers’ willingness to pay for the use of 
mechanical maize shellers and the awareness/adoption of hermetic storage technology. 
Questionnaires were developed and enumerators were hired for the study. The survey will be 
conducted in April and May 2017; it will cover about 400 randomly selected households in seven 
villages that have been selected from the Africa RISING-NAFAKA intervention areas where the 
technologies have already been introduced. 
 
Motivation for the adoption of project-promoted sustainable intensification options 
A working paper on “Motivation for project-promoted sustainable intensification options among 
smallholder farmers in Tanzania and Malawi” is being prepared. So far, we have advanced on 
the multivariate analytical procedure and produced compressed motivation data using cluster 
analysis, descriptive summaries, and stepwise ANOVA model results. The compressed variables 
produced are SI benefits, SI costs, external motivation, intrinsic motivation, identified 
motivation, and autonomy and are further used in subsequent models. 
 
Also field feedback sessions on selected farms in Babati were conducted as part of a trade-off 
analysis objective. Using initial Wageningen University survey data, a number of farms were 
selected and categorized using different resource endowment levels. Three groups of farmers 
were selected to represent the study sites. Selected farms were evaluated for on-farm 
profitability and organic matter balance. Farms were also adjusted by incorporating current 
changes with selected farmers during personal visits and introducing new technological 
innovations encouraged by Africa RISING to get feedback from farmers on new farm 
configurations using Farm DESIGN model results. 
 
The monitoring and evaluation (M&E) team finalized a draft paper on the socioeconomic and 
biophysical correlates of technology adoption using Africa RISING data from Tanzania. This study 
analyzes primary data to examine the determinants of adoption of six sustainable intensification 
practices (SIPs)—improved maize varieties, maize-legume intercropping, maize-legume crop 
rotation, organic fertilizers, contour ploughing, and leguminous trees. Econometric models—
multivariate and ordered probit—are estimated to quantify the correlates of adoption of each 
SIP and all the SIPs combined as measured by the count of SIPs adopted (adoption intensity). 
While socioeconomic and climatic factors are associated to a differential adoption of specific 
SIPs, education, access to credit, agricultural extension services, and tenure security all increase 
the intensity of adoption. On the other hand, good soils, food insecurity, remoteness of the plot, 
distance to basic services, and drier agroecologies all reduce the intensity of adoption. Overall, 
the findings suggest the importance of policies that support agricultural capital, education, and 
economic infrastructure in promoting the adoption of SIPs that are critical for ensuring 
sustainability as well as food and nutrition security. 
Farmer targeting for better social and economic impact of technologies  
An article was published in Agricultural Economics about farmer targeting and early impact 
assessment within the Africa RISING Malawi project (see Reports and Publications). Agronomic 
analyses of new technologies are often conducted under carefully controlled research station 
conditions or trials managed by self-selected farmers. Oftentimes, the technologies are then 
scaled up with minimal evaluation under real-world conditions. Yet the interim step between 
agronomic trials and large-scale promotion is crucial to generate evidence on the social and 
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economic impact of technologies that are both internally valid and generalizable. The paper 
focuses on participatory action research data from Malawi. The socioeconomic characteristics of 
farmers testing technologies were examined and evidence of systematic targeting of better-
endowed farmers was identified. After controlling for observable differences using matching 
and a doubly robust estimator, we find evidence of early positive effects on maize yield and 
harvest value, although placebo tests suggest possible selection on unobservables. It is advised 
that attention should be given to program design and household characterization to better 
define and improve targeting criteria, technology selection, and external validity. 
Exploring ICTs for linking farmers to markets (input and output)  
Through the ICRISAT Innovation Hub one ICT incubatee, Keansa (www.keansa.com) that has 
developed a similar ICT platform for linking banana farmer producer organizations to markets in 
India has been contacted. Pilot development of the interphase has been discussed and will be 
initiated in May 2017. 
Outcome 5: Partnerships for the scaling of sustainable 
intensification research products and innovations 
operationalized 
Ongoing partnerships 
We are now in the third year of the partnership between Africa RISING and NAFAKA to enhance 
scaling of agricultural productivity innovations in Tanzania. The focus of the partnership is on the 
introduction of improved crop varieties (maize/legumes, rice, and vegetables), good agricultural 
practices, natural resource management, improved household nutrition, reduction of food 
wastage and spoilage, and community capacity building. By the end of 2016, about 13 000 
hectares of land were under improved technologies and 10 400 farmers were using the 
technologies, achievements that are within the project targets. Yields of key crops have 
increased from 0.5 t/ha for maize, and 1.4 t/ha for rice at baseline (in 2011 when NAFAKA and 
Africa RISING were separately launched), to 1.5 t/ha for maize and 3.3 t/ha for rice in 2016. 
Detailed reports of these achievements can be accessed from the following link: 
https://cgspace.cgiar.org/handle/10568/69072  
 
Africa RISING has also worked with Catholic Relief Services (CRS) in Zambia on green manure 
cover crops (GMCC); in Tanzania on vegetable integration, and plans have been initiated to work 
together to take the doubled-up legume technology in Malawi. Action planning meetings were 
held between Africa RISING and CRS in Tanzania (Dar es Salaam—6 March and 11 April) during 
which the two teams discussed priority items for collaboration, operationalization, modalities, 
and timeframe. 
 
We view working with the national and local extension services as a main framework for 
promoting long-term targeting adoption of Africa RISING technologies. Our engagement 
contributes to favoring conditions for the dissemination and exchange of information among 
researchers, producers, farmer organizations and other different partners in order to promote 
sustainable farming. District Agriculture, Irrigation and Cooperative Offices (Tanzania) (DAICOs) 
and Village Executive Officers (VEOs) of target villages in Kiteto, Kongwa, and Iringa were 
engaged to leverage key support for the scaling activities; 2–3 meetings were held in each 
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district during December and February to plan for the cropping season. These meetings included 
courtesy calls, telephone discussions, and onsite visits to experiments. In Malawi, District 
Agriculture Development Offices (DADOs) and the research team independently visited field 
sites to monitor project activities as a basis for advising research and scaling activities. In Babati, 
DAICOs and VEOs have additionally taken up major roles of platform leadership. 
R4D and Innovation Platforms 
Strengthening of innovation platforms (IPs) at village level in Kiteto and Kongwa districts is 
ongoing. New members have been selected by the village communities, many of who are 
engaged in the R&D activities. Sensitization of new members on their role in the IP at ward level 
was done in February 2017. R4D platforms spearhead co-learning of SI technologies during field 
days. In Malawi, the Ntcheu platform initiated early planning for a postharvest workshop, to 
include all district agriculture actors, but mainly targeting marketing of produce. 
 
In Babati, the R4D Platform (JUMBA) held an annual meeting in November 2016 to ratify the 
constitution, review progress of research activities over the last four years, endorse changes of 
committee members to enhance competence and mitigate running costs, and drew a 2016/17 
work plan. Among the work plan activities was to start ward-level innovation platforms. 
Inception meetings were held in three wards (Dareda, Gallapo, and Bashnet) towards the end of 
February 2017. Participants consisted of farmer representatives, agro dealers, policy makers, 
and extension agents (Table 5). In each ward participants streamlined main agricultural 
challenges and opportunities and elected a 10 member management committee. All ward 
innovation platform committee members and five district level platform members were trained 
on group dynamics, group leadership and management, soil and water conservation, and record 
keeping. The training was pioneered by the vegetable theme. 
 
Table 5: Participant categories in the inaugural meetings of ward-level platforms in Babati 
District. 
Ward No. of 
villages 
No. of 
farmers 
No. of 
extension + 
local leaders 
No. of 
agro 
dealers 
No. of 
NGOs 
Total 
Dareda 3 33 16 4 1 54 
Bashnet 4 32 13 2 NIL 47 
Gallapo 5 35 15 5 2 57 
Total  12 100 44 11 3 158 
 
Scoping for new partnerships 
Old partnerships have been maintained and new ones are being sought. Africa RISING in 
Kongwa and Kiteto is leveraging complementary activities such as Tropical Legumes III funded by 
the Bill and Melinda Gates Foundation and the McKnight Foundation supported groundnut-
breeding project in Tanzania. In Malawi, Africa RISING linked up with the USAID-funded 
Pathways to Sustainable Food Security (NJIRA) project implemented by Project Concern 
International (PCI). NJIRA aims at improving food security and building resilience among 
vulnerable populations. CIAT in Babati has identified potential partners to approach for 
partnership discussions (Table 6). 
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Table 6: List of CIAT’s initial scoping of potential partners involved in related project. 
Institution Nature of involvement in Africa RISING ESA  project activities  
Farm Africa Involved in agroforestry and conservation 
Mwanzo bora Provide training on the use of good quality chicken and cow manure in 
the production of horticulture crop 
AGRA Emphasize use of industrial fertilizer through demonstration plot 
COSITA Emphasize use of manure, soil and water conservation techniques in 
production of sesame (e.g., training on use of contour ridges). 
WORLD VISION They support good agronomic practice on horticulture crops and trees  
BRACK Production of chicken and manure utilization in field and also provide 
micro-finance loans to farmers. 
FIDE Provide guidance on water harvesting, utilization of local organic 
resources for vegetable gardens; have a nutritional focus  
Mountmeru Millers Facilitate use of fertilizer in the production of Soyamaziwa beans. 
Balton Tanzania 
Limited 
Introduces new technologies and knowledge to smallholder farmers. 
Potential provider for drip irrigation kits for project 
BCA Grain & Feed Dealing in grain storage and the supply drip irrigation kits 
IRRICO Handle designs and installations of irrigation equipment. Potential 
provider for drip irrigation kits for project 
Wade Rain  Potential provider of drip irrigation kits for project 
 
Africa RISING: Going to scale in the Eastern Province of Zambia 
The implementation of Africa RISING activities in Zambia reflects more of an operationalized 
Outcome 5 because most of the activities are scaling in nature, are engaging development 
partners, and are specific to identified opportunities defined as themes. Only one of the four 
themes (Theme 3) has a research component. The achievements during this reporting period 
will be according to the themes: 
1. Improving legume seed delivery systems. 
2. Strengthening OFSP planting material systems. 
3. Sustainable intensification of low input maize-legume systems. 
4. Commercializing aflasafe as a biocontrol for aflatoxins 
Theme 1: Improving legume seed delivery systems 
This theme aims at ‘’stimulating the commercialization and distribution of improved legume 
seeds by establishing a well-functioning pipeline for producing and disseminating improved 
varieties’’. Two key achievements scored during the period under review are (i) support for 
production of breeder, foundation and certified seed of new released varieties of groundnuts 
(5), pigeon pea (1), soybean (2), and cowpea (1), and (ii) promotion of complementary 
agronomic practices, including the setting up of irrigation systems at Masumba and Msekera 
research stations. 
 
Breeder seed 
During this reporting period, IITA planted 1 ha of soybeans (Mwembeshi) at IITA-SARAH campus 
in Lusaka, while ZARI-Msekera planted 0.3 ha of Kafue at Msekera Research Station. For 
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cowpeas, IITA planted 1 ha, while ZARI planted 0.6 ha of Namuseba at Msekera Research 
Station. For groundnuts, ICRISAT planted 2.26 ha [Wamusanga (1 ha), Wazitatu (0.2 ha), 
Lupande (1.0 ha) and MGV 7 (0.06 ha)] at Msekera Research Station. Additionally, Wamusanga 
(1 ha), Wazitatu (1 ha), and Lupande (0.5 ha) were planted in Lilongwe Malawi. ICRISAT also 
planted 0.5 ha of pigeon pea (MMP2). Breeder seed is maintained at ZARI; the current 
maintenance area is given in Table 7. 
 
 
Plate 11: Pigeon pea breeder seed at ZARI Msekera. Photo credit: David Chisanga/IITA. 
 
Foundation seed 
A total of 26.65 ha of soybean was planted (4.15 ha Kafue by IITA, 2.5 ha Kafue by ZARI, and 20 
ha Mwembeshi by Good Nature Seed [formally ZASAKA]). For cowpeas, 4.5 ha of Namuseba 
were planted by IITA. ICRISAT planted 2 ha of groundnuts foundation seed (Wamusanga 1 ha 
and Lupande 1 ha). Four hectares of pigeon pea were planted (2 ha by ICRISAT and 2 ha by Good 
Nature Seed). 
 
  
Plate 12: Soybean and cowpea foundation seed fields at ZARI Msekera. Photo credit: David 
Chisanga/IITA. 
 
Certified seed 
A total of 124.25 ha of soybeans (Kafue) is estimated to have been planted (24.25 by individual 
seed growers and farmer groups recruited by IITA, and 100 ha by Good Nature Seed. IITA further 
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recruited individual seed growers (29) and farmer groups (10) who were given cowpea seed 
(Msandile) to plant 40.25 ha and were duly registered with SCCI as seed growers. Similarly, 
ICRISAT recruited and trained 474 farmers who were provided with 4740 kg of groundnuts 
(Chishango) QDS to plant 47.4 ha. 
 
Promoting agronomic practices 
To promote complementary agronomic practices such as the use of inoculants, plant spacing, 
and time of planting in soybeans and cowpea production, IITA and ZARI set up 16 
demonstrations (referred to as Mother demos) in 12 camps located in Lundazi (5), Chipata (6), 
and Katete (5) to demonstrate the application of rhizobia inoculants, correct plant spacing, and 
timely planting. These demonstrations hosted 600 learners who will host baby demonstrations. 
ICRISAT set up 60 groundnut demostrationss in Lundazi (8), Chipata (48), and Katete (4); and 30 
pigeon pea demonstrations in Lundazi (4), Chipata (15), and Katete (2). 
 
Rehabilitation of the irrigation system 
Work on the rehabilitation of the irrigation system at Msekera and Masumba research stations 
during the period under review has reached an advanced level. So far, irrigation pipes and two 
5000 liter capacity tanks have been installed at Msekera and the similar capacity at Masumba 
Research Station. What remains is the laying of the drip lines and connecting them to the source 
of water. 
 
Table 7: Maintenance of breeder seed by ZARI. 
Seed class Crop/variety Area planted (Ha) 
  Cowpea 
 Breeder Namuseba 0.35 
  Bubebe 0.25 
  Lutembwe 0.2 
  Msandile 0.25 
  Pigeon pea 
   Mwaiwathu Alimi (ratoon crop) 3.5 
  Groundnuts 
   MGV 5 1 
  MGV 4 1 
  MGV 6 0.4 
Pre-release ICGV SM 01711 0.4 
Pre-release ICGV SM 01514 0.2 
 
Theme 2: Strengthening orange-fleshed sweet potato (OFSP) planting material 
systems 
The overall project goal of the current intervention is to scale up technologies and delivery 
mechanisms to reach 6000 farming households that will be growing and consuming OFSP in the 
2016/17 season. The program adopts an innovative approach whereby CIP and partners will 
scale up technologies that have been developed and validated from 2011 to 2015, and applying 
a model that integrates agriculture, nutrition behaviour change, and marketing. 
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During this reporting period, CIP monitored old vine multipliers where 42 were found to have 
reliable water sources and actively growing disease-free vines. These farmers were 
strengthened and encouraged to expand where possible, depending on water source and 
capacity to handle bigger plots. Further, 21 new decentralized vine multipliers (DVMs) in 
Lundazi, Chipata, and Katete districts were recruited, trained, and provided with vines. These 
were 8400 vine cuttings that were sourced from early generation, open-field multiplication plots 
for further multiplication. 
 
A total of 64 demonstration plots were planted in collaboration with the Zambian Agricultural 
Research Institute (ZARI) and the Ministry of Agriculture to demonstrate the improved and high-
yielding OFSP varieties and associated production technologies. ZARI is also evaluating four 
advanced OFSP genotypes on-farm and on-station in preparation for validation after 2017 
according to ZARI protocol for variety release. Two promising and consumer-preferred varieties 
have since been earmarked for official submission to the variety release committee for further 
evaluation. 
  
In creating more awareness and demand for adoption of OFSP for both growing the crop and 
making it part of the household meal and a source of income, consumer and farmer education is 
critical through trainings during recruiting of vine multipliers and vine dissemination 
approaches. For the same purpose, flyers and a radio advert have been developed for 
distribution and airing, respectively, in the harvesting months (April–July). 
 
Preserving and multiplying sweet potato plantlets 
ZARI staff have been trained to preserve and multiply sweet potato plantlets in vitro as a 
national back-up at Mt Makulu, where plantlets of varieties Olympia and a few of Chumfwa and 
Chiwoko are stocked. The screen house was emptied in July 2016, and general cleaning and 
maintenance were done. Restocking was done in November 2016, with 104 plantlets of Olympia 
from Mt Makulu and has since been expanded to fill 807 pots (Plate 13) in the screen house. In 
January 2017, six plantlets each of Chiwoko and Chumfwa were reintroduced from Nairobi and 
are under expansion, replacing Olympia pots for equal proportions in the screen house. 
 
  
Plate 13: Olympia (left) and Chumfwa and Chiwoko (right) varieties planted in a screen house at 
ZARI-Msekera. Photo credit: Felistus Chipungu/CIP. 
 
Regularizing the national sweet potato seed systems 
CIP facilitated the registration of vine multipliers with the seed regulation unit in ZARI. Fifty-nine 
vine multipliers from 34 camps across the three districts were registered as suppliers of high-
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quality vines in the three districts. Buyers of vines that come through the district agricultural 
coordinator (DACO) and ZARI are expected to be directed to these farmers. On record, more 
than 15 000 vine bundles were produced by the vine multipliers. (A bundle value is at ZK7, or 
US$0.70.) Of these, 5392 bundles were distributed, and 10 000 known records were distributed 
by nongovernmental organizations. The target of 50 vine multipliers to be reached by recruiting, 
training, and strengthening in 2016/17 has been achieved as there are 59 multipliers. 
 
Linking of vine multipliers to agro-dealers 
CIP partnered with Strengthening Agricultural Input and Output Markets (SAIOMA) to pilot the 
linking of vine multipliers to agro-dealers for vine sales to ensure access to varieties in 
communities. It is anticipated that vine multipliers will sustain the activity if they earn income 
through the sale of vines. In partnership with CIP, SAIOMA is therefore facilitating the 
recruitment of DVMs through agro-dealers (Table 8). These agro-dealers are responsible for 
identifying capable multipliers within their proximity. SAIOMA is responsible for the technical 
training of vine production and clustering of the DVMs to agro-dealers. Upon demand of vines at 
an agro-dealer shop, DVMs will be contacted to supply the vines. In the 2016/17 season SAIOMA 
created 16 clusters to which 160 DVMs are linked in the three districts. 
 
Table 8: Vine production is clustered around agro-dealers who are responsible for identifying 
capable multipliers within their proximity. 
District Agro-dealer Clusters/district 
Male Female 
Katete 4 2 6 
Chipata 1 4 5 
Lundazi 3 2 5 
Total 8 8 16 
 
Support for new variety release 
Varieties of OFSP currently being disseminated are Chumfwa and Olympia. However, genetic 
diversity provides farmers and plant breeders with options to develop, through selection and 
breeding, new and more productive crops resistant to virulent pests and diseases and adapted 
to changing environments. Accordingly, ZARI is evaluating advanced and promising genotypes 
on station and through participatory variety selection (PVS), which allows farmers to test, 
assess, and select new materials.  
 
On 7 December 2016, seven OFSP advanced breeding clones namely MUSG 0616-161/11, MUSG 
0616-161/27, MUSG0614-24/15, MUSG 0614-24/32, Zambezi/2, Mansa red, and Excel 8 
introduced from the national roots and tuber improvement program in Mansa, were planted at 
ZARI Msekera (Plate 14). The objective of this field experiment is to select clones for higher yield 
potential, beta-carotene, appreciable resistance to major diseases and pests, drought tolerance, 
the ability to produce enough planting material, and a shorter period to harvest (early maturity, 
about 3 to 4 months after planting). This experiment was laid in a randomized complete block 
design with three replications. Olympia and Chumfwa were inserted as checks. PVS trials were 
planted from 9 to 18 January 2017. PVS is an important activity in variety development as the 
data from on-farm trials will be required for official varietal release. Five field testing sites of 
candidate varieties were set up in each of the districts of Chipata, Lundazi, Katete, Sinda, and 
Petauke. Genotypes under testing are Zambezi/2, NC 09350 MUSG, EXCEL 8, MUSG 0614-24/32, 
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and Olympia as a check. This is the second year of testing those varieties selected by farmers 
from the 2015/16 PVS. 
 
 
 
Plate 14: Sweet potato variety evaluation trial at Msekera. Photo credit: Felistus Chipungu/CIP. 
 
Dissemination and awareness creation 
In collaboration with ZARI and the district extension office, CIP devised an efficient way of 
reaching beneficiaries with vines of improved OFSP varieties as well as production practices. 
Mother-and-Baby trials (MBTs) have been used to disseminate vines and demonstrate the 
varieties and associated technologies to beneficiaries, starting during this reporting period. 
Sixty-four demonstrations in 25 camps of Lundazi, Chipata, Katete, and Sinda districts were 
planted in order to equip “Mother” and “Baby” host farmers with OFSP varieties and improved 
production practices. MBTs were planted from December 2016 to January 2017.  Each Mother 
demonstrates two OFSP varieties (‘Olympia’ and ‘Chumfwa’) and hosts 50 learners, being 
beneficiary farmers who have received a bundle of either ‘Chumfwa’ or ‘Olympia’ vine cuttings 
for planting in their fields. Technologies under demonstration on Mother plots include 
demonstrating the use of disease-free planting material, timely planting, the right spacing, 
timely weeding, pest and disease identification and management, crop rotation, harvesting, 
grading and storage of roots, processing, and utilization. 
 
Communities, farmers, consumers, service providers, marketers, and other stakeholders need to 
be informed about the benefits of OFSP for increased integration into their farming systems as a 
crop, in markets as roots and vines, and in diets. In 2015/16, billboards and signposts for vine 
multipliers and radio programs were implemented as promotional approaches for increased 
OFSP integration, and are being continued. In 2016/17, a flyer was developed on root 
production for dissemination for farmers’ use. Further, an advert on the nutritional importance 
of OFSP on radio Breeze during prime time is being developed to reach more people of different 
categories and service providers. 
 
Value addition 
Community Market for Conservation (COMACO) is a CIP partner organization that promotes 
wildlife conservation by engaging communities in agriculture to earn income for livelihoods that 
does not destroy wildlife. Among other activities, COMACO is promoting OFSP production for 
food and nutrition security and also as a source of income through the sale of roots and vines. 
COMACO buys some of the agricultural produce for value addition through processing. One of 
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the products being produced for sale is sweet potato powder (Plate 15), which is meant for an 
instant porridge for babies and all family members. 
 
 
 
Plate 15: Sweet potato powder processed by COMACO: Photo credit: Felistus Chipungu/CIP. 
 
Agronomic studies on OFSP 
An experiment on intercropping sweetpotato and maize (Plate 16) was planted on 8 December 
at the Msekera Research Station to determine the yield and quality component of sweet potato 
in the intercrop arrangement and the incidence of sweet potato weevil attack on sweet potato 
roots and as influenced by different plant populations. Maize was planted first and fertilizer was 
only applied to maize at the recommended rate of 200 kg/ha. However, the maize grew 
vigorously thereby overshadowing the sweetpotato. The time between the planting of the maize 
and sweet potato was 19 days. The delay in planting sweet potato was caused by the dry spell 
that occurred after the germination of the maize. The potato plant population trial on ridges 
was designed to investigate the possibility of planting multiple lines on large ridges to maximize 
yields and economic returns while maintaining the culture (Fig. 2). The experiment was planted 
on 9 December 2016 at ZARI Msekera. Introducing sweet potato into conservation agriculture 
was through three different tillage methods (pot holes, rip line, and ridges). The experiment was 
planted on 12 December 2016. 
 
30 
 
 
Plate 16: Maize-sweet potato intercrop trial at Msekera. Photo credit: Felistus Chipungu/CIP. 
 
Theme 3: Sustainable intensification of low input maize-legume systems 
The key achievements for this theme during this reporting period are the (i) well-established on-
farm and on-station trials and out-scaling plots in almost all areas—this has been the best year 
of implementation so far and the yields are expected to be way above average—and (ii) the 
increased interest and uptake of improved technologies promoted through scaling partners in 
all communities. Theme 3 continued with the following activities:  
 
a) Establishment of mother and baby trials on CA (in total 24 mother on-farm CA trials and 
720 baby trials) in collaboration with ZARI, MoA, and Total Land Care. 
b) Research on the doubled-up legume technology.  
c) Establishment and research on 48 GMCC trials in collaboration with CRS of which 24 are 
under close supervision and research from ZARI.  
d) Implementation of three on-station trials with CRS to overcome knowledge gaps on 
GMCC intercropping systems.  
e) Continuation of eight manure trials and re-initiation of nine additional manure trials 
with Grassroots Trust. 
f) Design of a second year yield study on Gliricidia-maize intercropping system in 
collaboration with COMACO.  
g) Evaluation of elite QPM hybrids on-farm.  
h) Evaluation meetings on SI systems and first field days. A total of 1027 farmers (507 men 
and 520 women) participated in different trainings and evaluation meetings. Of the 
planned six farmers’ field days, three were successfully held in Kapara, Mtaya, and Vuu 
agricultural camps. A total of 672 men and 488 women attended the three field days. 
The rest of the field days are expected to be conducted before the end of March 2017. 
Six pre-season trainings, five early season evaluations, and six mid-season evaluations 
were conducted.  
i) Design of socioeconomic surveys to evaluate scaling methods. 
j) Monitoring and evaluation visits and field tours by CIMMYT, CRS, COMACO, ZARI, MoA, 
Grassroots, USAID, Africa RISING, and other groups 
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Research on doubled-up legume technologies under Conservation Agriculture (CA) and 
conventional agriculture 
A trial in five on-farm locations was established and visited several times by collaborating staff 
from ZARI, CIMMYT, and GRT. The trial was generally in good conditions due to favorable rainfall 
in 2016/2017. One trial site (Kapara) had delayed weeding affecting the trial more heavily in the 
CA systems. However, clear benefits of residual effects on maize seeded after the first year 
doubled-up legume phase were visible at almost all sites. 
 
Research on the use of green manure cover crops in maize-based systems 
The green manure cover crop on-farm trial was established across 24 locations in Lundazi and 
Chipata while three were on-station. An additional 24 demonstrations with the same layout 
were implemented by Feed the Future Zambia Mawa Project in other areas. The trials in most 
locations look very appealing as a result of the increased emphasis placed on good quality work 
in 2016/2017 (Plate 17). Discussions with farmers also showed different priorities between men 
and women. While the men clearly favored treatments 1 and 2 (sole maize and maize/pigeon 
pea intercropping), women were more in favor of plots 3 and 4 (maize/cowpea/pigeon pea and 
maize/lablab intercropping), because they expect more legume grain and observed less weeds 
due to increased groundcover by the intercrops (Plate 17). 
 
  
Plate 17: GMCC on-farm trials in Chipata implemented joint by MAWA/CIMMYT/GRT/ZARI 
showing a maize/cowpea and pigeon pea intercropping (left) and a maize/lablab intercropping 
(right). Photo credit: Christian Thierfelder/CIMMYT. 
 
Evaluation of the Gliricidia-maize intercropping system implemented 
A yield study was designed in Lundazi and Chipata where COMACO is implementing Gliricidia-
maize intercropping fields. As agreed during the planning meeting, a uniform maize OPV was 
purchased and distributed to 120 farmers who will form part of the yield study in 2017. 
Sampling will be done on five year-old and three year-old Gliricidia stands in April and adjacent 
fertilized and non-fertilized maize fields will be used as controls. A soil sample will be collected 
at the same time to increase the data availability from the trial. So far, all farmers have been 
recruited and have signed letters of agreement with COMACO. The trial is on track and awaits 
sampling. Labor data will be collected from the trials. 
 
Improved manure handling 
Manure samples have been collected and are in the process of being analyzed for quality of 
protected and unprotected manure during storage. Before implementation, 37 farmers (30 men 
and 7 women) and 10 extension officers (eight men and two women) were trained jointly by 
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ZARI, Grassroots Trust, and MAWA on how to implement better quality trials. The training 
covered both manure handling and GMCC intercropping trials. This season, nine new manure 
trials were implemented in Chipata alongside eight from the past season. Visual assessment in 
the field showed lack of response to manure at some sites and yield assessment will show the 
real impact of the different manures. 
 
Testing of new QPM and MLN resistant varieties  
A total of eight QPM on-farm trials were successfully planted on-station. The trials showed good 
progress given sufficient rains this cropping season. The QPM trial consists of 12 QPM hybrids 
including the farmer variety as a control. The GPS coordinates have been collected for easy 
identification of the trial sites. Of the 12 entries in the trial, two were selected by Kamano Seeds 
last year and have been entered into the national performance trials for registration. It is 
expected that the two hybrids will pass the performance trial and DUS test. CIMMYT increased 
the pre basic seed of these hybrids and supported Kamano for further increases. ZARI has 
managed to send some of their hybrids and lines for screening under the CIMMYT MLN 
screening facilities in Nairobi Kenya. ZARI successfully planted four regional trials in Msekera and 
Golden Valley. These trials are still under evaluation and we expect results in May 2017. 
 
Scaling of CA, maize-legume rotations, direct seeding, maize-legume intercropping, and 
herbicide use through mother-and-baby trials  
Overall, the work of mother and baby trials with scalable options continued as planned and all 
envisaged trials have been implemented. In total, 24 CA mothers and 720 babies were 
successfully established and farmers use them as demonstration and learning tools. Farmers 
proudly presented their babies during the annual study tours in February and clearly explained 
the benefits of different technologies on display (Plate 18). The general situation on trials looked 
very good this past cropping season despite minor challenges caused by the fall armyworm 
(Spodoptera frugiperda). 
 
 
Plate 18: Farmers in Hoya explain the benefits of crop rotation in a baby trial to a large group of 
farmers during an evaluation meeting. Photo credit: Mulundu Mwila/ZARI. 
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Delivery of knowledge and key messages through mass media 
During the field tours, a range of media houses send their affiliates to cover the work we are 
doing under Africa RISING. The teams joined in to visits all sites in Chipata, Sinda, and Lundazi. A 
range of interviews were recorded by NAIS, Radio Maria, Radio Breeze, and the Zambia Daily 
Mail. 
Theme 4: Commercializing aflasafe as a biocontrol agent for aflatoxins 
Between October 2016 and March 2017, farmer sensitization and on-farm research trial 
establishment were successfully implemented in agroecological zones (AEZs) I, II, and III of 
Zambia to determine product efficacy and value. With regard to product registration, two pre-
registration dossiers were prepared, one for each aflasafe product. The dossiers will be 
resubmitted to ZEMA when the three project implementers (ZARI, NISIR, and IITA) sign the 
technology transfer agreement. 
 
Determining efficacy of the aflasafe biocontrol products ZM01 and ZM02  
The second on-farm aflasafe efficacy field trial was set up in three districts: Sesheke, Kasungula, 
and Serenje districts of Western, Southern, and Central provinces, respectively. Sesheke and 
Kasungula are found in Region I AEZ, while sites in Serenje were selected for Region III AEZ. 
Farmer identification, sensitization, and selection was conducted in December 2016, with 367 
farmers (205 female and 162 male) sensitized in the three districts. Aflasafe application in 
selected fields was implemented between January and February 2017. For this, two tonnes of 
aflasafe (one tonne each of Aflasafe ZM01 and Aflasafe ZM02) were imported from Tanzania. In 
total, 42 groundnut and 80 maize fields belonging to 43 female and 60 male farmers were 
treated with either of the two aflasafe products. Each treated field was paired with a control 
field. 
 
Determining aflasafe product value in enhancing farmer income 
Two tonnes of Aflasafe (one tonne each of Aflasafe ZM01 and Aflasafe ZM02) were imported 
from IITA-Tanzania in January 2017. Lead farmers, together with selected farmers affiliated to 
Share Africa Zambia (59 female and 58 male) in Chipata and Lundazi districts, were sensitized 
about aflatoxins and trained on pre and postharvest means of mitigating the problem in January 
2017. In addition, demonstrations were held in groundnut fields to give farmers hands on 
experience on how to apply aflasafe. The two tonnes of aflasafe were distributed to 116 farmers 
(58 male and 58 female) through lead farmers and community agrodealers for field treatment. 
After aflasafe deployment, a field monitoring visit was organized by IITA/ZARI to verify if the 
product was correctly used by respective farmers.  
 
Developing a business plan for commercializing aflasafe in Zambia 
Following the launch of the Aflasafe Technology Transfer and Commercialization (ATTC) project 
in November 2016, Chemonics, a business development consultancy firm, was sub-contracted 
by IITA to conduct a feasibility study for aflasafe in Zambia. An assessment report prepared by 
Chemonics is currently under review by IITA. 
 
Registration of aflasafe biocontrol product by ZEMA 
In 2016, IITA and implementing partners were advised by ZEMA to revise and resubmit aflasafe 
product registration dossiers. For this, two important documents (letter of consent and 
technology transfer agreement) were requested by ZEMA to form part of the supporting 
documents for dossier resubmission. Although IITA drafted the technology transfer agreement, 
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the document is still being reviewed by legal teams from ZARI and NISIR and is yet to be signed 
by each of the aflasafe development and project implementation institutions. This has delayed 
the re-submission process. Once the document is signed by IITA, ZARI, and NISIR, a letter of 
consent authorizing NISIR to use the aflasafe brand name will be provided by IITA and the 
dossier submitted to ZEMA. 
Africa RISING Global Climate Change Mitigation (Zambia) 
The contract for this project was extended to 31 August 2017 in order to complete two 
additional tasks under the original contract that were agreed upon at the time of the extension. 
These tasks included: 
1. Spatial analysis of optimal conditions for sustainable intensification in Zambia, using 
remote-sensing data.  
2. Refinements to the existing system dynamics model, using data from the Integrated 
Land Use Assessment (ILUA) II report. 
 
The spatial analysis was completed in March 2017, and submitted as Addendum A to the original 
project final report. The refinements to the existing model using data from the ILUA II report 
have been delayed due to unanticipated delays with the release of the ILUA II report. The 
project team was able to secure a draft copy of the report, but will not release an updated 
model until the ILUA II report is released in its final form, and available to the public. 
The contract was also amended to reflect the contribution of additional funds by the 
USAID/Zambia mission for additional deliverables, including the development of a new system 
dynamics model at a finer-scale (e.g., game management area). 
 
The project team is in communication with staff from the USAID/Zambia mission, along with 
partners and stakeholders (including the USAID-supported Tenure and Global Climate Change 
initiative, South Luangwa Conservation Society, and Zambia Carnivore Programme) regarding 
the identification of a game management area that is well suited for the examination of 
agricultural-environmental linkages that are within the scope of this project. Data collection 
related to the development of this new model will begin in July 2017. 
 
The project team has two draft manuscripts in preparation for publication: 
1. Richardson, R.B., L. Schmitt Olabisi, K.B. Waldman, and N. Sakana. 2017. Using 
participatory system dynamics modeling of agricultural-environmental systems in a 
developing country context. In: Innovations in Collaborative Modeling edited by M. 
McNall. Forthcoming, Michigan State University Press, USA. 
2. Richardson, R.B., L. Schmitt Olabisi, K.B. Waldman, and N. Sakana. 2017. Modeling the 
landscape-level implications of farm-level sustainable intensification in Zambia. In 
preparation for submission to Agriculture, Ecosystems and Environment. 
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Capacity building 
For this period, only short-term capacity building information is given (Table 9). Graduate training has not varied from that presented in the April 
to September 2016 report. 
 
Table 9: Short-term training offered in ESA projects during the October 2016 to March 2017 period. 
Subject of training Lead 
institution 
Venue Dates Category Total no. 
trainees 
%F 
Soil and water conservation November/Dec. 
2016 (Training of Trainers) 
CIAT Village 
extension 
offices 
Variable during 
December 2016 
ToT—Farmer trainees 43 ? 
Good agronomic practices ARI-Selian Babati 18–22 November 
2016 
ToT—Field extension 
officers 
13 54 
Erosion barrier construction, agronomy, and 
fertility management. 
ARI-
Hombolo 
Kongwa, 
Kiteto, 
Kilosa 
4–23 January 2017 Farmer leaders and 
research staff 
350 49 
Community seed production and management. ICRISAT Kongwa, 
Kiteto 
28 Dec., 2016 – 10 
January 2017 
Farmer leaders and 
research staff 
1200 43 
Integrated crop management ARI-
Hombolo, 
ICRISAT 
Kongwa, 
Kiteto 
5–17 Dec 2016 
22–27 Feb 2017 
6–23 Mar 2017 
Lead farmers 500 45 
Tree seed systems and nursery management ICRAF Kongwa, 
Kiteto 
Variable from mid 
Oct to Nov 2016 
Nursery operators 22 27 
Agroforestry technologies for semi-arid zones ICRAF Kongwa, 
Kiteto 
Variable, March 
2017 
Farmers, tree planters 143 31 
Land management: Integrated soil and water 
fertility management 
ARI-
Hombolo 
Kongwa, 
Kiteto 
28–30 Nov 2016 Extension staff 25 16 
SI and resilience building MSU Dedza 30 March–2 April 
2017 
Extension staff, 
researchers 
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Aflatoxins, their negative and health impacts as 
well as pre- and postharvest management 
measures 
IITA, ZARI, 
Share 
Africa 
Kasungula, 
Selenje, 
Sesheke 
11–15 Dec 2016 
19 Jan 2017 
Farmers, community 
agro-dealers 
367 56 
Vine multiplication CIP Lundazi Lundazi FTC; 3 Dec 
2016 
Vine multipliers 36 13 
Vine multiplication CIP Chipata Katopola Training 
Institute; 1 Dec 
2016 
Vine multipliers 37 24 
Sweet potato agronomic training  
 
SAIOMA Katete, 
Chipata, 
Lundazi 
 Farmers 160 44 
Soybean and cowpea production IITA, ZARI Chipata, 
Katete, 
Lundazi 
24 Nov – 02 Dec 
2017 
Farmers 600 74 
Implement better quality trials: manure 
handling and GMCC intercropping trials 
ZARI, 
Grassroots 
Trust, 
MAWA 
Chipata ? Farmers 47 19 
Different trainings and evaluation meetings 
(from “Summary” but not clarified in the report 
apart from the immediate above) 
CIMMYT    1027 51 
Participatory research tools for gender IITA Arusha 28 Feb and 17 
March 2017 
Researchers 11 45 
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Challenges and proposed actions 
A new pest has emerged in the region by the name of fall armyworm which has affected some 
farmers and experiment maize fields—especially those that planted late. Pesticides were used 
to control the pest but this poses a real danger to cereal production.  
 
The remote trial sites of some of our development partners (e.g., COMACO and CRS in Zambia) 
make effective monitoring and scientific oversight very challenging. In Tanzania, NAFAKA is 
bringing new districts on board but these are far from the Africa RISING research sites. The 
project would need more resources to support this more efficiently. 
 
Drought and sporadic rainfall were key challenges in Tanzania this season. A few fields that had 
been planted in December were badly affected. As measures, plant growth (height, leaves, and 
basal diameters) and biomass data (at flowering stage) were taken from selected treatments. 
The fields were planted again in February. In the low rainfall ecozones, there are trials to 
evaluate climate smart options such as in-situ water harvesting. In addition, the project has 
been proactive to diversify and plant short duration crop varieties in order to compensate for 
the season. In Seloto, Babati, for example, as a result of replanting in some areas, two short 
duration varieties (SeedCo 403 (Tumbili) and TNV1) were introduced; likewise in Tsamatsi, 
SeedCo 403 was planted. In Malawi and Zambia, however, the major challenge was the impact 
of excessive rains which made weed management a challenge and there was some general 
yellowing of crops due to water logging. Also due to prolonged rainfall this season, there is a risk 
of some matured crop rotting or germinating right in the field (especially, groundnuts and 
soybeans). 
 
There was a challenge of availability of research input materials for postharvest studies, i.e., 
quality protein maize grains for postharvest testing of storability and quality. The revised 
arrangement was to source seeds which would be planted during the current season and 
postharvest evaluation carried out in 2017/2018. In order not to make the postharvest aspect of 
the project redundant, we have substituted this aspect with evaluating farmers’ local varieties 
and the improved varieties that they grow and utilize currently.  
 
In aflasafe trials, the recommended rate of 10 kg/ha was not adhered to. Although ShareAfrica 
supplied 65 kg of groundnut seed, enough for planting in 1 ha, most farmers planted the seed in 
more than one field and this made farm size determination a challenge since some of the 
farmers did not follow the recommended spacing. For 60% of the farmers, project implementers 
were able to determine farm size using a GPS and as such the right quantity of aflasafe was 
used. 
  
Limited sharing of information, even within a family, can lead to undesirable consequences. One 
member of a certain household who attended sensitization and training on aflasafe but did not 
share the information with other family members had them mistake aflasafe for a fertilizer or a 
pesticide for fighting the fall armyworm outbreak. The misunderstanding was cleared when IITA 
together with ZARI and SAZ officials visited the farmers after aflasafe distribution but prior to 
application and resensitized the farmers on a case by case basis. This calls for continued 
sensitization and mass sensitization exercises in the region before the product can be rolled out. 
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Misconceptions about aflatoxin and farming practices exist. During the sensitization meetings, it 
was realized that some extension officers and some farmers practicing CA generally believed 
that it can reduce aflatoxin in the food value chain and as such they didn’t see the need for 
aflasafe treatment. Unfortunately, there is no data proving the effectiveness of CA in minimizing 
the aflatoxin burden in food crops. This points to a need to conduct an assessment as well as 
education of extension officers, producers, and processors on what really works in mitigating 
pre- and postharvest aflatoxin contamination. 
 
To reduce costs associated with aflasafe manufacture, importation, and distribution in Zambia, 
aflasafe was manufactured in Tanzania and transported by road to Zambia for the 2016/2017 
cropping season. Although the product was manufactured in time, challenges associated with 
obtaining export permits from the Tanzanian government delayed the entire process of aflasafe 
importation and distribution in Zambia. Consequently, some of the selected farmers missed 
treating their farms as their crops had exceeded the recommended stage for treatment. This 
calls for either having a manufacturing facility in the country or importing aflasafe way in 
advance, which is depended on fund availability. Related to this is the bureaucracy in some 
finance and contract departments of some institutions which delays disbursement of funds to 
implementers and consequent late start of activities. These need to be addressed in future. 
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Lessons learned 
Experience from Zambia shows that seed production especially for GMCC and grain legumes has 
to go hand in hand with its promotion. There is currently a shortage of lablab and pigeon pea 
seed, which will be filled from seed supplies in Zimbabwe and Malawi. However, this is not a 
lasting solution and will need to be addressed in the coming cropping season. Other seed has 
been multiplied by CIMMYT and will be used to support further scaling in the short term. Indeed 
after creating awareness and seeing the increased yields and incomes, the majority of the 
farmers in Babati, Tanzania, are now willing to use the new improved maize, pigeon pea and 
common bean seeds, and fertilizers for planting.  
 
Experiences from Kongwa and Kiteto indicate that farmers’ selection of technologies for 
adoption during scaling out, may not necessarily follow the scientist technology packages. The 
scientist technology packages though, provide a good technology portfolio for farmers to choose 
from. Thus, to successfully scale up technologies we will need to gain a deeper understanding of 
the drivers including gender and socioeconomic dimensions. District authorities, while willing to 
engage in scaling-out of technologies, will require a phased approach for them to deploy 
budgets and human resource. A multiple approach is thus needed. 
 
Experience with aflasafe application indicates the need for coming up with a reliable tool for 
determining farm sizes for smallholder farmers if the recommendations on product usage are to 
be followed. This is likely also applicable other inputs like fertilizers, herbicides, and pesticides. 
 
Technology knows no boundaries. A farmer in Katete District, Mr Aaron Mumba, is a semi-
commercial sweet potato producer and decentralized vine multiplier (DVM) domiciles on the 
border with Mozambique. He has been selling Olympia vines to Mozambique in addition to what 
he has been selling locally in Katete. He advertises his vines on the local radio station that 
apparently is heard across the border. During our monitoring visit, we found Mozambique 
nationals bartering a ridge of about 50 m sweet potato roots with a 50 kg bag of maize. 
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Communications and knowledge sharing 
The main communication channels supported were:  
 Wiki internal workspace: http://africa-rising.wikispaces.com/   
 Project updates on the program website: https://africa-rising.net/   
 A Yammer network with internal updates  
 Photos: https://www.flickr.com/photos/africa-rising/  
 Repository: https://cgspace.cgiar.org/handle/10568/16498  
 
During the reporting period, the following meetings and events were documented using the 
project’s communication and knowledge management tools/platforms: 
 
 30–31 March 2017:  Extension training on sustainable intensification and farming 
systems resilience building—Lilongwe, Malawi. 
 16 March 2017: Short workshop to pilot gender tools for evaluating Africa RISING 
innovations—Arusha, Tanzania. 
 10 March 2017: Africa RISING Babati Research Team meeting (virtual). 
 28 February 2017: Workshop to review research on forage choppers on smallholder 
farms in Babati, Tanzania (held as part of livestock component review and planning 
meeting). 
 20–22 February 2017: Africa RISING Management Monitoring Visit to project sites in 
Eastern Province of Zambia. 
 15–18 February 2017: Africa RISING Management Monitoring Visit to project sites in 
Malawi. 
 27 February–3 March 2017: Livestock component review and planning meeting—
Arusha, Tanzania.  
 22–24 February 2017: Ward level R4D platform inception meetings - Babati, Tanzania. 
 17 November 2016: JUMBA Annual Stakeholders Meeting—Babati, Tanzania. 
 5–8 October 2016: Phase 2 inception/planning meeting—Lilongwe, Malawi. 
 3–4 October 2016: Training workshop on farming systems research methods—Lilongwe, 
Malawi. 
 
Various stories were also published and widely disseminated to project to stakeholders the 
project’s activities and outputs through the Africa RISING website and social media channels. 
Click on linked titles below to view. 
 
 Diversification with cowpea provides new opportunities for smallholders in Zambia (16 
February 2017). 
 Good agriculture practices―low hanging fruits for Zambian farmers (14 February 2017). 
 Conservation agriculture—a system to adapt to climate variability and declining soil 
fertility in Zambia (9 February 2017). 
 Improved manure management—getting more from a limited resource (7 February 
2017). 
 Connecting research-in-development dots and investing in dynamic scaling pathways—
Africa RISING Phase2 kicks off with science for impact event (3 February 2017). 
 Sustainable intensification practices―a ray of hope for Zambian farmers facing drought 
(31 January 2017). 
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 Addressing smallholder farmers’ needs with green manure cover crops and agroforestry 
in Zambia (26 January 2017). 
 Economic evaluation of an improved grain storage technology in Tanzania (9 January 
2017). 
 Taking agricultural technologies to scale: The Africa RISING-NAFAKA partnership in 
Tanzania (4 January 2017). 
 GIS generated recommendation domains to scale improved crop varieties in Tanzania 
(27 December 2016). 
 Improved agricultural technologies for improved livelihoods in Tanzania (23 December 
2016). 
 Africa RISING making a FEAST for cattle in Babati District, Northern Tanzania (21 
December 2016). 
 Africa RISING ESA posters on scaling techniques win top honors (8 December 2016). 
 Kongwa District Council and Africa RISING rally to fight hunger in rural Tanzania (17 
November 2016). 
 Bridging the know-do gap: annotated bibliography of gender in agriculture for Africa 
RISING project partners (3 November 2016). 
 Getting ready for Phase 2: Africa RISING partners pore over farming systems research 
design (17 October 2016). 
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